Upregulation of bone morphogenetic protein-1/mammalian tolloid and procollagen C-proteinase enhancer-1 in corneal scarring.
To characterize the expression of the bone morphogenetic protein-1 (BMP-1)/tolloid-like proteinases (collectively called BTPs), which include BMP-1, mammalian tolloid (mTLD), and mammalian tolloid-like 1 (mTLL-1) and 2 (mTLL-2), as well as the associated proteins procollagen C-proteinase enhancers (PCPE-1 and -2), in corneal scarring. Using a mouse full-thickness corneal excision model, wound healing was followed for up to 28 days by transmission electron microscopy, immunohistology (BMP-1/mTLD and PCPE-1), and quantitative PCR (Q-PCR: collagen III, BMP-1/mTLD, mTLL-1, mTLL-2, PCPE-1, PCPE-2). Bone morphogenetic protein-1/mTLD and PCPE-1 were also immunolocalized in cases of human corneal scarring following injuries. In the mouse model, throughout the follow-up period, there was a large increase in collagen III mRNA expression in the stroma. By transmission electron microscopy, there was marked cellular infiltration into the wound as well as disorganization of collagen fibrils, but no significant difference in fibril diameter. In control corneas, by Q-PCR, BMP-1/mTLD showed the highest expression, compared to low levels of mTLL-1 and undetectable levels of mTLL-2, in both epithelium and stroma. Following wounding, both BMP-1/mTLD and PCPE-1 mRNA and protein increased, while PCPE-2 mRNA decreased. Finally, by immunofluorescence, BMP-1/mTLD and PCPE-1 were strongly expressed in the scar region in both mouse and human corneas. Bone morphogenetic protein-1/mTLD and PCPE-1 are upregulated in corneal scars. Both proteins may therefore contribute to the process of corneal scarring.